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:54) X-Y MOVABLE TABLE 

;57)Abstract 

PURPOSE To reduce the size and weight of an X table 
and of a Y table, and eventually the entire X-Y movable 
table. 

CONSTITUTION: In an X-Y movable table 1 which has a 
Y table 3 which moves in the Y direction and an X table 
which moves on the Y table in the X direction to cross 
at right angles with the X direction and which is designed 
to measure the location of each of the tables 3 and 5 
using a laser interferometer 12, laser mirrors 11a and 
11b of the laser interferometer 12 are located at the 
side of the tables 3 and 5 along the moving direction of 
the tables 3 and 5 and interferometers 9a. 9b and 9c are 
so located on the side edges of the X table 5 which face 
the laser mirrors 11a and 1 1b as to face the laser 
mirrors 11a and 11b. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In XY trolley table which has X table which moves in the direction of X which 
intersects perpendicularly with this migration direction in this Y table [ which moves in 
the direction of Y ] , and Y tables top, and measured the location of each of said table 
using the laser interferometer While arranging the laser mirror of said laser interferometer 
along each of this migration direction to the side of each of said table XY trolley table 
characterized by having arranged the INTAFERO meter of said laser interferometer 
towards each laser mirror which this counters on the side edge which counters said each 
laser mirror of said X table. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention has X table and Y table which move in the 
direction which intersects perpendicularly mutually in a flat-surface top, and for example, 
it measured the location of each of said table using the laser interferometer, it is used as a 
wafer table system of an X-ray aligner, and it relates to optimal XY trolley table. 
[0002] 

[Description of the Prior Art] Development of an X-ray aligner is furthered as equipment 
used in case a VLSI is manufactured. Generally the mask table system which holds the 
mask with which the pattern was drawn in this X-ray aligner, and sets the location and 
the posture of this mask to it, the wafer table system which holds the wafer which 
imprints the pattern on said mask, and define the location and the posture of this wafer, 
the alignment optical system which use for the alignment of said mask and a wafer and a 
spacing setup, the loader for which said mask and wafer exchange, the chamber which 
secure an exposure ambient atmosphere are had. 

[0003] Although the pattern drawn here by the mask is imprinted on a wafer by the X-ray 
which is exposure light, as for the pattern on a mask, only a part for one chip is usually 
drawn. For this reason, it is necessary to make the parallel displacement of the flat- 
surface top which intersects a wafer perpendicularly mutually by the wafer table system 
carry out in X and the direction of Y so that it can expose all over a wafer. 
[0004] A wafer needs to set X of a wafer table system, and Y stroke to about 200mm, in 
order for there to be no less than 8 inches of diameters and to imprint all over a wafer in 
this case, if it will become large-sized. For this reason, the laser interferometer is used in 
order to measure the location in this range below by micron order. 



[0005] Moreover, wafer table systems are problems, such as assembly precision, and, 
generally carry out minute rotation within X and the Yth page (the direction of theta) 
(yawing error). When this yawing error arises in a wafer table system, minute rotation 
also of the wafer is carried out in the direction of theta, and it becomes impossible to 
disregard the error in that periphery. For this reason, it will be necessary to amend this 
yawing error for example, the distance in two points of the direction of X on a wafer table 
system is found, and the variation rate of the direction of theta is measured from the 
difference of this distance. 

[0006] That is, in this kind of wafer table system, in order to measure the location of the 
XY direction, and the location of the direction of theta, generally measuring one point of 
the location of the direction of Y on a wafer table system and the location of two points 
of the direction of X using a laser interferometer was performed. 

[0007] Hereafter, the conventional common XY trolley table currently used as the above- 
mentioned wafer table system is explained with reference to drawing 2 . 
[0008] That is, this XY trolley table 1 is equipped with the rectangle-like X table 5 which 
can move in the direction of X freely along with the rail 4 of the pair laid in parallel with 
the direction of X along with the rail 2 of the pair prolonged in parallel with the direction 
of Y on the rectangle-like Y table 3 which can move in the direction of Y freely, and this 
Y table 3, and it is made as [ hold / on this X table 5 / Wafer W ]. 
[0009] The laser head 6 which generates a laser beam in the outside of this XY trolley 
table 1 , The vendors 7a and 7b which bend the optical path of a laser beam, and the beam 
splitters 8a and 8b which it is located [ beam splitters ] among these vendors 7a and 7b, 
and branch a laser beam, The INTAFERO meter 9a, 9b, and 9c which branches a laser 
beam in a reference beam and measurement light, and secures the optical path of a 
reference beam, and the detectors 10a, 10b, and 10c which detect a reference beam and 
measurement light are formed. In the side edge section of two sides which, on the other 
hand, counters said INTAFERO meter 9a, 9b, and 9c of the X table 5 which moves in the 
direction of X in the Y table 3 top and which intersects perpendicularly mutually, the 
laser mirrors 1 1 a and 1 1 b which reflect the measurement light of a laser beam and return 
this measurement light to the INTAFERO meter 9a, 9b, and 9c fix, and the laser 
interferometer 12 is constituted. 

[0010] With it, location ****** of the X Y table 5 and 3 explains this below, although 
measurement of the location of Wafer W is performed by this laser interferometer 12. 
[001 1] That is, the laser beam which came out of the laser head 6 is bent by vendor 7a, 
and branches to two laser beams by beam splitter 8a. One side of this branched laser 
beam is led to INTAFERO meter 9a, and branches in a reference beam and measurement 
light here. This reference beam repeats reflection inside INTAFERO meter 9a, and is led 
to detector 10a. Moreover, it is led to detector 10a through INTAFERO meter after reach 
laser mirror which measurement light came out of INTAFERO meter 9a, and was held at 
X table 5 11a, reflecting here, returning to INTAFERO meter 9a again, reaching laser 
mirror 1 1 a once again and reflecting 9a. 

[0012] Here, it is dependent on the direction location of Y of laser mirror 1 la on the X 
table 5 which measurement light reflected, and the optical path until the optical path until 
a reference beam carries out incidence to detector 10a is fixed regardless of the location 
of the Y table 3 and measurement light carries out incidence to detector 10a includes the 
positional information of the Y table 3. 



[0013] Then, the location of the distance y of laser mirror 1 la and INTAFERO meter 9a 
of the direction of Y in the point A which measurement light reflected by laser mirror 1 la 
held at the X table 5, as a result the Y table 3 can be measured by comparing both. 
[0014] On the other hand, another side of the laser beam which branched to beam splitter 
8a branches to two more laser beams by another beam splitter 8b. An optical path is bent 
by vendor 7b with direct and another side another [ one side of each of this branched 
laser beam ], and it is led to the INTAFERO meter 9b and 9c, respectively. 
[0015] After each laser beam led to each of this INTAFERO meter 9b and 9c branches in 
a reference beam and measurement light like the above-mentioned and measurement light 
goes back and forth between laser mirror 1 lb two times, after a reference beam repeats 
reflection within each INTAFERO meter 9b and 9c, it is led to Detectors 10b and 10c, 
respectively. 

[0016] And the location of the X table 5 covering the distance xl of the laser mirror 1 lb 
of the direction of X and the INTAFERO meter 9b and 9c in the points B and C which 
the laser beam reflected on laser mirror 1 lb held at the X table 5 by the reference beam 
led to each of these detectors 10b and 10c and measurement light, x2, as a result two 
places can be measured. 
[0017] 

TECHNICAL FIELD 



[Industrial Application] This invention has X table and Y table which move in the 
direction which intersects perpendicularly mutually in a flat-surface top, and for example, 
it measured the location of each of said table using the laser interferometer, it is used as a 
wafer table system of an X-ray aligner, and it relates to optimal XY trolley table. 

PRIOR ART 



[Description of the Prior Art] Development of an X-ray aligner is furthered as equipment 
used in case a VLSI is manufactured. Generally the mask table system which holds the 
mask with which the pattern was drawn in this X-ray aligner, and sets the location and 
the posture of this mask to it, the wafer table system which holds the wafer which 
imprints the pattern on said mask, and define the location and the posture of this wafer, 
the alignment optical system which use for the alignment of said mask and a wafer and a 
spacing setup, the loader for which said mask and wafer exchange, the chamber which 
secure an exposure ambient atmosphere are had. 

[0003] Although the pattern drawn here by the mask is imprinted on a wafer by the X-ray 
which is exposure light, as for the pattern on a mask, only a part for one chip is usually 
drawn. For this reason, it is necessary to make the parallel displacement of the flat- 
surface top which intersects a wafer perpendicularly mutually by the wafer table system 
carry out in X and the direction of Y so that it can expose all over a wafer. 
[0004] A wafer needs to set X of a wafer table system, and Y stroke to about 200mm, in 
order for there to be no less than 8 inches of diameters and to imprint all over a wafer in 
this case, if it will become large-sized. For this reason, the laser interferometer is used in 
order to measure the location in this range below by micron order. 
[0005] Moreover, wafer table systems are problems, such as assembly precision, and, 



generally carry out minute rotation within X and the Yth page (the direction of theta) 
(yawing error). When this yawing error arises in a wafer table system, minute rotation 
also of the wafer is carried out in the direction of theta, and it becomes impossible to 
disregard the error in that periphery. For this reason, it will be necessary to amend this 
yawing error for example, the distance in two points of the direction of X on a wafer table 
system is found, and the variation rate of the direction of theta is measured from the 
difference of this distance. 

[0006] That is, in this kind of wafer table system, in order to measure the location of the 
XY direction, and the location of the direction of theta, generally measuring one point of 
the location of the direction of Y on a wafer table system and the location of two points 
of the direction of X using a laser interferometer was performed. 

[0007] Hereafter, the conventional common XY trolley table currently used as the above- 
mentioned wafer table system is explained with reference to drawing 2 . 
[0008] That is, this XY trolley table 1 is equipped with the rectangle-like X table 5 which 
can move in the direction of X freely along with the rail 4 of the pair laid in parallel with 
the direction of X along with the rail 2 of the pair prolonged in parallel with the direction 
of Y on the rectangle-like Y table 3 which can move in the direction of Y freely, and this 
Y table 3, and it is made as [ hold / on this X table 5 / Wafer W ]. 
[0009] The laser head 6 which generates a laser beam in the outside of this XY trolley 
table 1 , The vendors 7a and 7b which bend the optical path of a laser beam, and the beam 
splitters 8a and 8b which it is located [ beam splitters ] among these vendors 7a and 7b, 
and branch a laser beam, The INTAFERO meter 9a, 9b, and 9c which branches a laser 
beam in a reference beam and measurement light, and secures the optical path of a 
reference beam, and the detectors 10a, 10b, and 10c which detect a reference beam and 
measurement light are formed. In the side edge section of two sides which, on the other 
hand, counters said INTAFERO meter 9a, 9b, and 9c of the X table 5 which moves in the 
direction of X in the Y table 3 top and which intersects perpendicularly mutually, the 
laser mirrors 11a and 1 lb which reflect the measurement light of a laser beam and return 
this measurement light to the INTAFERO meter 9a, 9b, and 9c fix, and the laser 
interferometer 12 is constituted. 

[0010] With it, location ****** of the X Y table 5 and 3 explains this below, although 
measurement of the location of Wafer W is performed by this laser interferometer 12. 
[001 1] That is, the laser beam which came out of the laser head 6 is bent by vendor 7a, 
and branches to two laser beams by beam splitter 8a. One side of this branched laser 
beam is led to INTAFERO meter 9a, and branches in a reference beam and measurement 
light here. This reference beam repeats reflection inside INTAFERO meter 9a, and is led 
to detector 1 0a. Moreover, it is led to detector 1 0a through INTAFERO meter after reach 
laser mirror which measurement light came out of INTAFERO meter 9a, and was held at 
X table 5 11a, reflecting here, returning to INTAFERO meter 9a again, reaching laser 
mirror 1 la once again and reflecting 9a. 

[0012] Here, it is dependent on the direction location of Y of laser mirror 1 la on the X 
table 5 which measurement light reflected, and the optical path until the optical path until 
a reference beam carries out incidence to detector 10a is fixed regardless of the location 
of the Y table 3 and measurement light carries out incidence to detector 10a includes the 
positional information of the Y table 3. 

[0013] Then, the location of the distance y of laser mirror 1 la and INTAFERO meter 9a 



of the direction of Y in the point A which measurement light reflected by laser mirror 1 la 
held at the X table 5, as a result the Y table 3 can be measured by comparing both. 
[0014] On the other hand, another side of the laser beam which branched to beam splitter 
8a branches to two more laser beams by another beam splitter 8b. An optical path is bent 
by vendor 7b with direct and another side another [ one side of each of this branched 
laser beam ], and it is led to the INTAFERO meter 9b and 9c, respectively. 
[0015] After each laser beam led to each of this INTAFERO meter 9b and 9c branches in 
a reference beam and measurement light like the above-mentioned and measurement light 
goes back and forth between laser mirror 1 lb two times, after a reference beam repeats 
reflection within each INTAFERO meter 9b and 9c, it is led to Detectors 10b and 10c, 
respectively. 

[0016] And the location of the X table 5 covering the distance xl of the laser mirror 1 lb 
of the direction of X and the INTAFERO meter 9b and 9c in the points B and C which 
the laser beam reflected on laser mirror 1 lb held at the X table 5 by the reference beam 
led to each of these detectors 10b and 10c and measurement light, x2, as a result two 
places can be measured. 

[0017] Thus, the location (distance) xl of the direction of X of two points on the obtained 
X table 5 and x2 It can ask for the location of X of the XY trolley table 1 , as a result 
Wafer W, and the direction of Y, and the location of the direction of theta with the 
location (distance) y of the direction of Y of one point. 

EFFECT OF THE INVENTION 



[Effect of the Invention] The location of each table can be measured certainly, without 
holding X and the laser mirror to which the die length becomes long in proportion to Y 
stroke on X table, since this inventions are the above configurations, and it can be made 
small as much as possible, without involving the magnitude of X table and Y table in the 
magnitude of a laser mirror by this, and small lightweight-ization of the whole XY trolley 
table can be attained. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, it sets to the conventional common 
XY trolley table. It is necessary to hold two laser mirrors on X table which moves in Y 
table top. From the die length of this laser mirror becoming long in proportion to this 
stroke, when especially X and Y stroke are enlarged the magnitude of this X table - 
further, corresponding to this, the magnitude of Y table will also become quite large and 
the whole XY trolley table will become a remarkable heavy lift. And when the whole XY 
trolley table became a heavy lift in this way, not only this resonant frequency falls, but 
there was a trouble that positioning also took time amount. 

[0019] That is, also at the lowest in the conventional example shown, for example in 
above-mentioned drawing 2 , the die length of laser mirror 1 la held on the X table 5 is 
required for a part for X stroke. Moreover, the die length for the die length to which laser 
mirror 1 lb applied the distance between two to which laser beam hits part for Y stroke 
point B, and C is needed. For this reason, when distance between 300mm, two point B, 
and C is set to 60mm, for example for X of the XY trolley table 1 , and Y stroke, 



respectively, die length of about 380mm is needed [ as for 320mm and laser mirror lib] 
also at the lowest for laser mirror 11a practically, therefore, such big laser mirrors 11a 
and 1 lb can be held — as — the X table 5 - corresponding to this, the Y table 3 will also 
become large further, as a result the XY trolley table 1 whole will become a remarkable 
large heavy lift. 

[0020] This invention aims at offering what attained small lightweight-ization of X table 
and Y table, as a result the whole XY trolley table in view of the above. 

MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, XY 
trolley table concerning this invention It has X table and Y table which move in the 
direction which intersects perpendicularly mutually in a flat-surface top. In XY trolley 
table which measured the location of each of said table using the laser mirror which 
reflects the laser of a laser interferometer and this laser interferometer While arranging 
said laser mirror along each of this migration direction to the side of each of said table, it 
is characterized by holding the INTAFERO meter of said laser interferometer on the side 
edge which counters said each laser mirror of said X table. 

OPERATION 



[Function] According to this invention constituted as mentioned above By receiving the 
reflected light of the laser beam discharged towards the laser mirror of the laser 
interferometer arranged to the side of X table and Y table in this INTAFERO meter from 
the INTAFERO meter of the laser interferometer held on the side edge of X table which 
moves in Y table top The location of each table is certainly measurable, by this, the need 
of holding a laser mirror on X table can be abolished, and small lightweight-ization of 
this magnitude, as a result the whole XY trolley table can be attained. 

EXAMPLE 



[Example] Hereafter, the example of this invention is explained with reference to 
drawing 1 . In addition, this example shows what was used for the wafer table system of 
an X-ray aligner like the above-mentioned conventional example, and the same member 
as drawing 2 attaches and explains the same code number. 

[0024] That is, this XY trolley table 1 is equipped with the rectangle-like X table 5 which 
can move in the direction of X freely along with the rail 4 of the pair laid in parallel with 
the direction of X along with the rail 2 of the pair prolonged in parallel with the direction 
of Y on the rectangle-like Y table 3 which can move in the direction of Y freely, and this 
Y table 3, and it is made as [ hold / on this X table 5 / Wafer W ]. 
[0025] While the laser head 6 which generates a laser beam, and vendor 7a which draws 
a laser beam and bends an optical path are prepared in the outside of this XY trolley table 
1 , in the corner of said Y table 3 If vendor 7b which bends the optical path of a laser 
beam is missing from the edges-on-both-sides section which intersects perpendicularly 
mutually from the corner of said X table 5 The beam splitters 8a and 8b which branch a 
laser beam, the INTAFERO meter 9a, 9b, and 9c which branches a laser beam in a 



reference beam and measurement light, and secures the optical path of a reference beam, 
and the detectors 10a, 10b, and 10c which detect a reference beam and measurement light 
are arranged. 

[0026] Laser mirror 1 lb to which laser mirror 1 la which reflects the measurement light 
of a laser beam in the side of said X table 5 along this migration direction, and returns 
this measurement light to INTAFERO meter 9a on the other hand reflects the 
measurement light of a laser beam in the side of the Y table 3 along this migration 
direction, and returns this measurement light to the INTAFERO meter 9b and 9c is 
arranged, respectively, and the laser interferometer 12 is constituted. 
[0027] Although measurement of the location of the X Y table 5 and 3, as a result the 
location of Wafer W is performed by this laser interferometer 12, this is explained below. 
[0028] That is, the laser beam which came out of the laser head 6 is guided through 
Vendors 7a and 7b till a predetermined place, and branches to two laser beams by beam 
splitter 8a. One side of this branched laser beam is led to INTAFERO meter 9b, and 
branches in a reference beam and measurement light here. This reference beam repeats 
reflection inside INTAFERO meter 9b, and is led to detector 1 0b. Moreover, it is led to 
detector 1 0b through INTAFERO meter after reach laser mirror which measurement light 
came out of INTAFERO meter 9b, and has been arranged in the side of X table 5 11b, 
reflecting here, returning to INTAFERO meter 9b again, reaching laser mirror 1 lb once 
again and reflecting 9b. 

[0029] Here, it is dependent on the direction distance of X to laser mirror 1 lb which 
measurement light reflected, and the optical path until the optical path until a reference 
beam carries out incidence to detector 10b is fixed regardless of the location of the X 
table 5 and measurement light carries out incidence to detector 10b includes the 
positional information of the X table 5. 

[0030] Then, the 1st location of the distance xl of INTAFERO meter 9b of the direction 
of X and laser mirror 1 lb, as a result the X table 5 can be measured by comparing both. 
[003 1] On the other hand, another side of the laser beam which branched to beam splitter 
8a branches to two more laser beams by another beam splitter 8b, and each of this 
branched laser beam is led to the INTAFERO meter 9a and 9c, respectively. 
[0032] After each laser beam led to each of this INTAFERO meter 9a and 9c branches in 
a reference beam and measurement light like the above-mentioned and measurement light 
goes back and forth between INTAFERO meter 9a, laser mirror 1 la and INTAFERO 
meter 9c, and laser mirror 1 lb two times, respectively, after a reference beam repeats 
reflection within each INTAFERO meter 9a and 9c, it is led to Detectors 10a and 10c, 
respectively. 

[0033] And the location of the distance y of INTAFERO meter 9a of the direction of Y 
and laser mirror 1 la, as a result the Y table 5 and the 2nd location of distance x2 of 
INTAFERO meter 9c of the direction of X and laser mirror 1 lb, as a result the X table 5 
can be measured by comparing the reference beam and measurement light which were 
led to each of these detectors 10a and 10c. 

[0034] Thus, the location (distance) xl of the direction of X of two points on the obtained 
X table 5 and x2 It can ask for the location of X of the XY trolley table 1 , as a result a 
wafer, and the direction of Y, and the location of the direction of theta with the location 
(distance) y of the direction of Y of one point. 

[0035] In this way The Y table 3 top The reflected light of the laser beam (measurement 



light) discharged towards the laser mirrors 1 la and 1 lb arranged to the side of the X Y 
table 5 and 3 from the INTAFERO meter 9a, 9b, and 9c held on the side edge of the X 
table 5 which moves This INTAFERO meter 9a and 9b, By winning popularity by 9c, the 
location of each tables 3 and 5 is certainly measurable, by this, the need of holding the 
laser mirrors 1 la and 1 lb on the X table 5 can be abolished, and small lightweight-ization 
of this magnitude, as a result the whole XY trolley table can be attained. 
[0036] In addition, although the example which also measured the variation rate of the 
direction of theta in the wafer table system of an X-ray aligner using XY trolley table is 
shown, when measuring only the location (distance) of X and the direction of Y, if it 
covers two places, and does not have measurement ****** and the location of said X 
table 5 is measured by one place, it is sufficient for the above-mentioned example. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The schematic diagram showing one example of this invention applied to the 
wafer table system of an X-ray aligner. 

[Drawing 21 The schematic diagram showing the conventional example similarly. 
[Description of Notations] 
1 XY Trolley Table 
3 Y Table 

5 X Table 

6 Laser Head 
7a, 7b Vendor 

8a, 8b Boom splitter 
9a, 9b, 9c INTAFERO meter 
10a, 10b, 10c Detector 
11a, lib Laser mirror 
1 2 Laser Interferometer 
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